TCT-464: Culprit Lesions for Acute ST-Elevation Myocardial Infarction: Anatomically Significant Or Not?  by unknown
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KWWSFRQWHQWRQOLQHMDFFRUJFRQWHQWYROB0HHWLQJ$EVWUDFWV
DVLJQL¿FDQW UHGXFWLRQ LQEOHHGLQJFRPSOLFDWLRQV7KHDLPRI WKHFXUUHQWVWXG\ZDV WRHYDOXDWH LQ
67(0, SDWLHQWV XQGHUJRLQJ SULPDU\ SHUFXWDQHRXV FRURQDU\ LQWHUYHQWLRQ 3&,ZLWK VWHQWLQJ DQG
DEFL[LPDEZKHWKHULPPHGLDWHUHYHUVDORIDQWLFRDJXODWLRQE\SURWDPLQHLVVDIHDQGDVVRFLDWHGZLWKD
UHGXFWLRQLQWKHRFFXUUHQFHRIEOHHGLQJFRPSOLFDWLRQV
0HWKRGV7ZRKXQGUHGVDQGSDWLHQWVZLWK67(0,KDGLPPHGLDWHUHYHUVDORIDQWLFRDJXODWLRQDIWHU
LQIDUFW DUWHU\ VWHQWLQJDQG UHFHLYHGDEFL[LPDE WKHUDS\ZLWKRXWKHSDULQ LQIXVLRQ *URXS7KHVH
SDWLHQWVZHUHFRPSDUHGZLWKDFRQWUROJURXSRIFRQVHFXWLYHSDWLHQWVWUHDWHGZLWKWKHVWDQGDUG
KHSDULQ WKHUDS\ EROXV LQ RUGHU WR DFKLHYH DQ DFWLYDWHG FRDJXODWLRQ WLPH RI  WR  VHFRQGV
GXULQJ3&,IROORZHGE\KRXUKHSDULQ LQIXVLRQ8,NJK*URXS3DWLHQWVXQGHUJRLQJ,$%3
LPSODQWDWLRQZHUHH[FOXGHG
5HVXOWV 7KH  JURXSV ZHUH VLPLODU LQ DOO EDVHOLQH FKDUDFWHULVWLFV 7KHUH ZHUH QR GLIIHUHQFHV
LQ LQKRVSLWDO PRUWDOLW\ UHLQIDUFWLRQ XUJHQW WDUJHW YHVVHO UHYDVFXODUL]DWLRQ VWURNH DQG DFXWH RU
VXEDFXWHVWHQWWKURPERVLVUDWHVZKLOH*URXSSDWLHQWVVKRZHGDORZHULQFLGHQFHRIPDMRUEOHHGLQJ
FRPSOLFDWLRQV $&8,7< VFDOH  YHUVXV  S  DQG D VKRUWHU OHQJWK RI KRVSLWDO VWD\
GD\VYHUVXVGD\VS DVFRPSDUHGZLWKKHSDULQWUHDWHGSDWLHQWV
&RQFOXVLRQV $PRQJ SDWLHQWV XQGHUJRLQJ SULPDU\ VWHQWLQJ ZLWK DEFL[LPDE DGPLQLVWUDWLRQ
LPPHGLDWHSRVW3&,UHYHUVDODQWLFRDJXODWLRQE\SURWDPLQHLVVDIHDQGDVVRFLDWHGZLWKDVLJQL¿FDQW
UHGXFWLRQLQPDMRUEOHHGLQJFRPSOLFDWLRQV
7&7
)RXU<HDU)ROORZ8S3DWLHQWVZLWK676HJPHQW(OHYDWLRQ$FXWH0\RFDUGLDO,QIDUFWLRQ
7UHDWHGZLWK6LUROLPXV(OXWLQJ6WHQWDQG3DFOLWD[HO(OXWLQJ6WHQW0XOWLFHQWHU5HJLVWU\
LQ$VLD
6XQDR1DNDPXUD+LVDR2JDZD-DQJ+R%DH<HR+&DK\DGL:DVDQ8GD\DFKDOHUP
'DPUDV7UHVXNRVRO6XGDUDWDQD7DQVXSKDVZDGLNXO
1HZ7RN\R+RVSLWDO0DWVXGR-DSDQ.XPDPRWR8QLYHUVLW\+RVSLWDO.XPDPRWR
-DSDQ.RQ\DQJ8QLYHUVLW\+RVSLWDO'DHMHRQ.RUHD5HSXEOLFRI+XVDGD+RVSLWDO-DNDUWD
,QGRQHVLD.LQJ&KXODORQJNRUQ0HPRULDO+RVSLWDO%DQJNRN7KDLODQG0DKLGRO8QLYHUVLW\
6LULUDM+RVSLWDO%DQJNRN7KDLODQG&KHVW'LVHDVH,QVWLWXWH%DQJNRN7KDLODQG
%DFNJURXQG3UHYLRXVFOLQLFDOVWXG\XWLOL]LQJ6LUROLPXVHOXWLQJVWHQW6(6DQG3DFOLWD[HOHOXWLQJ
VWHQW3(6LQVLPSOHFRURQDU\OHVLRQVGHPRQVWUDWHGDQLPSUHVVLYHUHGXFWLRQLQLQWLPDOK\SHUSODVLD
DQG UHVWHQRVLV +RZHYHU FOLQLFDO HI¿FDF\ RI 6(6 DQG 3(6 LQ WUHDWLQJ SDWLHQWV ZLWK 67VHJPHQW
HOHYDWLRQP\RFDUGLDOLQIDUFWLRQ67(0,KDVQRWEHHQYDOLGDWHG
0HWKRGV:HDVVHVVHGEDVHOLQHFOLQLFDODQGDQJLRJUDSKLFFKDUDFWHULVWLFVLQKRVSLWDODQGDQG
PRQWKPDMRUDGYHUVHFDUGLDFHYHQWV0$&(LQFRQVHFXWLYH67(0,SDWLHQWVZKRUHFHLYHG
RQ6(63(6RUEDUHPHWDOVWHQWV%06ZLWKRXWFDUGLRJHQLFVKRFNXQGHUJRLQJHPHUJHQW3&,
5HVXOWV7KHEDVHOLQHFOLQLFDOFKDUDFWHULVWLFVEHWZHHQJURXSVZHUHVLPLODU6HHWDEOHIRUWKHFOLQLFDO
UHVXOWV
&RQFOXVLRQ,PSODQWDWLRQRI6(6DQG3(6LQ67(0,SDWLHQWVLVQRWDVVRFLDWHGZLWKDQ\ULVNRIDGYHUVH
LQKRVSLWDOHYHQWVDQGUHGXFHGWKHQHHGIRUUHSHDW3&,DWIROORZXS
7&7
,PSDFWRI%DVHOLQH7KURPERF\WRSHQLDRQWKH(DUO\DQG/DWH2XWFRPHV$IWHU67(OHYDWLRQ
0\RFDUGLDO,QIDUFWLRQ7UHDWHG:LWK3ULPDU\$QJLRSODVW\$QDO\VLVIURPWKH+25,=216
$0,7ULDO
'LDD(O'LQ$EG(O+DNLP-U*HRUJH''DQJDV6U$GULDQR&DL[HWD,,,(XJHQLD
1LNROVN\6U$OH[DQGUD-/DQVN\6U-HIIUH\:0RVHV6U7XOOLR3DOPHULQL,,0DUWLQ
)DK\,,,+DUYH\':KLWH6U(0DJQXV2KPDQ6U6WHYHQ90DQRXNLDQ6U5R[DQD
0HKUDQ6U*UHJJ:6WRQH6U
&5)&ROXPELD8QLYHUVLW\0HGLFDO&HQWHU1HZ<RUN1<$XFNODQG&LW\+RVSLWDO$XFNODQG
1HZ=HDODQG'XNH8QLYHUVLW\0HGLFDO&HQWHU'XUKDP1&(PRU\8QLYHUVLW\6FKRRORI
0HGLFLQH$WODQWD*$
,QWURGXFWLRQ 7KURPERF\WRSHQLD LV D FRPPRQ DEQRUPDOLW\ LQ SDWLHQWV SUHVHQWLQJ ZLWK DFXWH
FRURQDU\V\QGURPHDQGWUHDWHGZLWKDQWLWKURPERWLF WKHUDS\:KHWKHUEDVHOLQH WKURPERF\WRSHQLD
KDVDQ\LQÀXHQFHRQWKHRXWFRPHRISDWLHQWWUHDWHGZLWKSULPDU\DQJLRSODVW\IRUDFXWHP\RFDUGLDO
LQIDUFWLRQLVXQNQRZQ,QWKLVVWXG\RXUDLPZDVWRGHWHFWWKHLPSDFWRIEDVHOLQHWKURPERF\WRSHQLDRQ
WKHHDUO\DQGODWHRXWFRPHVRIWKLVJURXSRISDWLHQWV
0HWKRGV$VDQDQDO\VLVRI+25,=216$0,WULDOZHFRPSDUHGWKHVKRUWDQGORQJWHUPRXWFRPHV
H[SUHVVHGDVSULPDU\HQGSRLQWVQHWDGYHUVHFDUGLDFHYHQWV PDMRUDGYHUVHFDUGLDFHYHQWVDQGRU
EOHHGLQJLQSDWLHQWVZLWKEDVHOLQHWKURPERF\WRSHQLDZLWKDFRQWUROJURXS
5HVXOWV%DVHOLQHWKURPERF\WRSHQLDZDVIRXQGLQRISDWLHQWVDQGZDVDVVRFLDWHGZLWKDKLJKHU
LQFLGHQFHRIFDUGLRYDVFXODUPRUWDOLW\EOHHGLQJDQGFRPSRVLWHLVFKHPLFHQGSRLQWVDWVKRUWDQGORQJ
WHUPIROORZXS7KHGD\GHDWKUDWHEOHHGLQJDQGPDMRUFDUGLDFHYHQWVZHUHLQ
WKHWKURPERF\WRSHQLDJURXSFRQVHTXHQWO\FRPSDUHGZLWKLQWKHFRQWUROJURXSS
IRUDOOFRPSDULVRQVZKLOHDW\HDUIROORZXSWKHDERYHPHQWLRQHGUDWHVZHUH
UHVSHFWLYHO\LQWKHWKURPERF\WRSHQLDJURXSFRPSDUHGZLWKLQWKHFRQWUROJURXS
SIRUDOOFRPSDULVRQV+RZHYHUWKURPERF\WRSHQLDZDVQRWDQLQGHSHQGHQWSUHGLFWRURIDQ\
DGYHUVHHYHQWVE\PXOWLYDULDWHDQDO\VLV
&RQFOXVLRQ 7KLV DQDO\VLV VKRZHG WKDW EDVHOLQH WKURPERF\WRSHQLD LQ SDWLHQWV ZLWK DFXWH 0,
XQGHUJRLQJ LPPHGLDWHFDWKHWHUL]DWLRQDQGSULPDU\3&, LV D UHDGLO\DYDLODEOHPDUNHURI LQFUHDVHG
IXWXUHDGYHUVHHYHQWVUHODWHGWRERWKLVFKHPLDDQGEOHHGLQJ
7&7
7KH,PSHOOD'HYLFHV)RU3DWLHQWV,Q3URIRXQG&DUGLRJHQLF6KRFN7KH$0&,&8
([SHULHQFH
$QQHPDULH((QJVWURP5LFDUGR&RFFKLHUL$QWRLQH+'ULHVVHQ.ULVFKDQ'6MDXZ0DULMH0
9LV-DQ%DDQ-U.DUHO7.RFK:LP./DJUDQG-RV$3YDQGHU6ORRW-DQ7LMVVHQ5REEHUW
-GH:LQWHU%DV$GH0RO-DQ-3LHN-RVp3+HQULTXHV
$0&$PVWHUGDP1HWKHUODQGV
%DFNJURXQG&DUGLRJHQLF VKRFN &6 UHPDLQV DQ LPSRUWDQW WKHUDSHXWLF FKDOOHQJHZLWK KLJK LQ
KRVSLWDOPRUWDOLW\UDWHV0HFKDQLFDOFLUFXODWRU\VXSSRUWPD\EHEHQH¿FLDOLQWKHVHSDWLHQWV$VWKH
HI¿FDF\RI WKH LQWUDDRUWLFEDOORRQSXPS,$%3VHHPV OLPLWHGQHZGHYLFHV VXFKDV WKH ,PSHOOD
V\VWHPKDYHEHHQGHYHORSHGIRUWKLVSXUSRVH2XUFXUUHQWSXUSRVHZDVWRGHVFULEHRXUH[SHULHQFH
ZLWKWKH,PSHOODV\VWHPLQSDWLHQWVSUHVHQWLQJLQSURIRXQG&6ZKRZHUHDGPLWWHGWRRXULQWHQVLYH
FDUHXQLW,&8
0HWKRGV)URP-DQXDU\WKURXJK$SULOSDWLHQWVLQSURIRXQG&6UHTXLULQJPHFKDQLFDO
YHQWLODWLRQ ZHUH DGPLWWHG WR RXU ,&8 DQG WUHDWHG ZLWK HLWKHU WKH ,PSHOOD  RU WKH ,PSHOOD 
SHUFXWDQHRXV OHIW YHQWULFXODU DVVLVW GHYLFH %DVHOLQH DQG IROORZXS FKDUDFWHULVWLFV ZHUH FROOHFWHG
UHWURVSHFWLYHO\DQGHQWHUHGLQWRDGHGLFDWHGGDWDEDVH
5HVXOWV7KLUW\RXWRISDWLHQWVZHUHLQ&6DVDFRPSOLFDWLRQRI67(0,:LWKLQWKHVWXG\FRKRUW
SDWLHQWVUHFHLYHGWUHDWPHQWZLWKWKH,PSHOODSDWLHQWVZHUHWUHDWHGZLWKWKH,PSHOODDQG
SDWLHQWVZHUHWUHDWHGZLWKWKH,PSHOODDQGVXEVHTXHQWO\XSJUDGHGWRWUHDWPHQWZLWKWKH,PSHOOD
7KLUW\GD\VXUYLYDOUDWHVLQSDWLHQWVWUHDWHGZLWKWKH,PSHOODDQG,PSHOODZHUHDQG
UHVSHFWLYHO\S )RUWKHXSJUDGHGSDWLHQWVGD\VXUYLYDODIWHUXSJUDGHZDV
&RQFOXVLRQ)RUWKHKLJKO\VHOHFWHGJURXSRISDWLHQWVZLWKSURIRXQGDQGUHIUDFWRU\&6HLWKHUDVD
FRPSOLFDWLRQ RI 67(0, RU SRVWFDUGLRWRP\ PHFKDQLFDO VXSSRUW E\ PHDQV RI WKH ,PSHOOD  LV
DVVRFLDWHGZLWKORZHUGD\PRUWDOLW\UDWHVZKHQFRPSDUHGWRPHFKDQLFDOVXSSRUWZLWKWKH,PSHOOD
RQO\
7&7
6XUYLYDO)ROORZLQJ$FXWH67(OHYDWLRQ0\RFDUGLDO,QIDUFWLRQ&RPSOLFDWHG%\2XW2I
+RVSLWDO&DUGLRSXOPRQDU\$UUHVW
)L]]DK$&KRXGU\5RVKDQ3:HHUDFNRG\3HWHU*0LOOV$MD\.-DLQ
/RQGRQ&KHVW+RVSLWDO/RQGRQ8QLWHG.LQJGRP
%DFNJURXQG 67 HOHYDWLRQ P\RFDUGLDO LQIDUFWLRQ 67(0, FRPSOLFDWHG E\ RXW RI KRVSLWDO
FDUGLRSXOPRQDU\DUUHVW22+&$LVDVVRFLDWHGZLWKVLJQL¿FDQWPRUELGLW\DQGPRUWDOLW\+RZHYHU
WKHUHLVOLWWOHGDWDDYDLODEOHLQWKHHUDRISULPDU\3&,UHJDUGLQJRXWFRPHRI67(0,FRPSOLFDWHGE\
22+&$:HVRXJKWWRLGHQWLI\WKHFKDUDFWHULVWLFVWKDWGHWHUPLQHRXWFRPHIROORZLQJ22+&$GXH
WR67(0,
0HWKRGV %HWZHHQ -DQ  DQG'HF   SDWLHQWV SUHVHQWLQJ WR D SULPDU\ 3&, FHQWUHZLWK
22+&$ ZHUH LGHQWL¿HG 7KH IROORZLQJ FOLQLFDO GDWD ZHUH FROOHFWHG IRU HDFK SDWLHQW SDWLHQW
GHPRJUDSKLFVFDUGLDFULVNIDFWRUVDUUHVWWRDUULYDOWLPHKHDUWUDWHV\VWROLFEORRGSUHVVXUHFUHDWLQLQH
GHJUHHRI67VHJPHQWGHYLDWLRQFDUGLDFELRPDUNHUVDQJLRJUDSKLFGLVHDVHVHYHULW\DQGSUHGLFWHGLQ
KRVSLWDOPRUWDOLW\XVLQJWKH*5$&(ULVNPRGHOZDVFDOFXODWHG,QKRVSLWDO0$&&(DQGPRQWKDOO
FDXVHPRUWDOLW\ZDVUHFRUGHG
5HVXOWV7KHPHDQDJHRISDWLHQWVZDV\HDUVZHUHPDOHDQGZHUHWUDQVIHUUHGWR
WKH3&,FHQWUHIURPORFDOKRVSLWDOV&DUGLRYDVFXODUULVNIDFWRUVZHUHK\SHUFKROHVWHURODHPLD
VPRNLQJKLVWRU\GLDEHWHVPHOOLWXVDQGK\SHUWHQVLRQ,QKRVSLWDOPRUWDOLW\ZDV
DPRQJSDWLHQWVSUHVHQWLQJZLWK22+&$$WPRQWKIROORZXSRISDWLHQWVZKRVXUYLYHG
WKH LQGH[DGPLVVLRQZHUH DOLYH7KHUHZHUHQR VLJQL¿FDQWGLIIHUHQFHV LQSDWLHQWGHPRJUDSKLFVRU
UHIHUUDOVRXUFHEHWZHHQSDWLHQWVZKRZHUHDOLYHDWGLVFKDUJHFRPSDUHGZLWKWKRVHZKRGLHG0HDQ
WLPHIURPFDUGLDFDUUHVWWRDUULYDODWWKHFDUGLDFFHQWUHZDVORQJHUIRUQRQVXUYLYRUVPLQXWHV
WKDQVXUYLYRUVPLQXWHV1RQVXUYLYRUVZHUHPRUHOLNHO\WRKDYHWKUHHYHVVHOFRURQDU\GLVHDVH
LQQRQVXUYLYRUVLQVXUYLYRUVDQGKDGDKLJKHUSUHGLFWHGLQKRVSLWDOPRUWDOLW\
DFFRUGLQJWRWKH*5$&(ULVNPRGHOLQQRQVXUYLYRUVLQVXUYLYRUV
&RQFOXVLRQV7KHUHLVD¿YHIROGLQFUHDVHLQPRUWDOLW\LQ67(0,SDWLHQWVFRPSOLFDWHGE\22+&$,Q
WKLVFRKRUWSUHGLFWRUVRISRRURXWFRPHDUHDORQJHUWLPHIURPDUUHVWWRDUULYDODWDSULPDU\3&,FHQWUH
WKUHHYHVVHOFRURQDU\GLVHDVHDQGDKLJKHUSUHGLFWHGLQKRVSLWDOPRUWDOLW\DFFRUGLQJWRWKH*5$&(
ULVNPRGHO3URPSWPHGLFDODVVLVWDQFHDQGUDSLGWUDQVIHURIWKHVHSDWLHQWVWRDSULPDU\3&,FHQWUHVLV
OLNHO\WRLPSURYHRXWFRPHDPRQJSDWLHQWVZLWK67(0,FRPSOLFDWHGE\22+&$
7&7
&XOSULW/HVLRQVIRU$FXWH67(OHYDWLRQ0\RFDUGLDO,QIDUFWLRQ$QDWRPLFDOO\6LJQL¿FDQW
2U1RW"
/LDP00F&RUPLFN6WHSKHQ3+RROH'DYLG3'XWND1LFN(-:HVW
3DSZRUWK+RVSLWDO&DPEULGJH8QLWHG.LQJGRP$GGHQEURRNH¶V+RVSLWDO&DPEULGJH8QLWHG
.LQJGRP
%DFNJURXQG5HFHQWGDWDIURPVWXGLHVH[DPLQLQJIUDFWLRQDOÀRZUHVHUYH))5DQGYLUWXDOKLVWRORJ\
LQWUDYDVFXODU XOWUDVRXQG 9+,986 KDYH FRQ¿UPHG WKDW ERWK IXQFWLRQDOO\ DQG DQDWRPLFDOO\
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KWWSFRQWHQWRQOLQHMDFFRUJFRQWHQWYROB0HHWLQJ$EVWUDFWV
LPSRUWDQWFRURQDU\OHVLRQVUHVSHFWLYHO\FDUU\SURJQRVWLFVLJQL¿FDQFH+RZHYHUVXFKREVHUYDWLRQV
DUHDWRGGVZLWKKLVWRULFDOGDWDWKDWUHSRUWP\RFDUGLDO LQIDUFWLRQRFFXUULQJPRVWIUHTXHQWO\GXHWR
FRURQDU\SODTXHVRIRQO\PLOGPRGHUDWHDQDWRPLFDOVHYHULW\
0HWKRGV3DWLHQWVXQGHUJRLQJSULPDU\SHUFXWDQHRXVFRURQDU\LQWHUYHQWLRQ33&,IRU67HOHYDWLRQ
P\RFDUGLDO LQIDUFWLRQ 67(0, ZLWK DGMXQFWLYHPDQXDO WKURPEHFWRP\ EHWZHHQ 6HSWHPEHU 
DQG)HEUXDU\Q ZHUHLQFOXGHGLQWKHVWXG\4XDQWLWDWLYHFRURQDU\DQJLRJUDSKLF
DQDO\VLV 4&$ ZDV SHUIRUPHG DIWHU WKURPEXV DVSLUDWLRQ EXW EHIRUH EDOORRQVWHQW LQÀDWLRQ )RU
FRPSDULVRQ 4&$ ZDV DOVR SHUIRUPHG RQ D FRQWHPSRUDQHRXV FRKRUW RI  SDWLHQWV XQGHUJRLQJ
HOHFWLYH3&,DQGDIXUWKHUSDWLHQWVXQGHUJRLQJHOHFWLYH))5DVVHVVPHQWDWRXUFHQWHU
5HVXOWV4&$GDWDZHUHREWDLQHGIURPFRQVHFXWLYHSDWLHQWVXQGHUJRLQJ33&,ZLWK
DGMXQFWLYHPDQXDO WKURPEHFWRP\ 3DWLHQWV XQGHUJRLQJ 33&, IRU 67(0, KDG DQDWRPLFDOO\VHYHUH
XQGHUO\LQJFXOSULWGLVHDVHVLPLODUWRWKDWRIWKHHOHFWLYH3&,FRKRUW)LJXUH$DUHDVWHQRVLV
YVS )XUWKHUPRUHFURVVYDOLGDWLRQRI))5DQG4&$DPRQJFRQWUROSDWLHQWVE\
WHUWLOHVFRQ¿UPHGWKDWOHVLRQVREVHUYHGWREHDQDWRPLFDOO\VHYHUHZHUHPRUHOLNHO\WREHIXQFWLRQDOO\
VLJQL¿FDQWDQGYLFHYHUVD)LJXUHV%DQG&S DQG
&RQFOXVLRQV7KHVHGDWDLPSO\WKDW67(0,FXOSULWOHVLRQVDUHIXQFWLRQDOO\VLJQL¿FDQWEHIRUHSUHVHQWDWLRQ
DQGFKDOOHQJHWKHGRJPDWKDW67(0,DUHFDXVHGE\KDHPRG\QDPLFDOO\LQVLJQL¿FDQWOHVLRQV
7&7
6L[PRQWKV&OLQLFDODQG$QJLRJUDSKLF5HVXOWV2I0*XDUG1HW3URWHFWLYH6WHQWLQ3ULPDU\3&,
'H]VR$SUR
6WDWH+RVSLWDOIRU&DUGLRORJ\%DODWRQIUHG+XQJDU\
$LP7RDVVHVVWKHFOLQLFDODQGDQJLRJUDSKLFVDIHW\DQGSHUIRUPDQFHRI0*XDUGQHWSURWHFWLYHVWHQWEDUH
PHWDOVWHQWZUDSSHGH[WHUQDOO\ZLWKSRO\PHUPHVKVOHHYHZKLFKLVGHVLJQHGWRSUHYHQWGLVWDOHPEROL]DWLRQ
E\UHGXFLQJWKURPEXVDQGSODTXHIUDJPHQWVUHOHDVHGXULQJDQGSRVWDQJLRSODVW\LQSULPDU\SHUFXWDQHRXV
FRURQDU\LQWHUYHQWLRQ33&,IRU67VHJPHQWHOHYDWLRQP\RFDUGLDOLQIDUFWLRQ67(0,
0HWKRGVDQGUHVXOWV,QWKLVVLQJOHFHQWHUSURVSHFWLYHVLQJOHDUPVWXG\SDWLHQWVZLWK67(0,
ZHUH HQUROOHG$OO SDWLHQWVZHUH SUHWUHDWHGZLWK FORSLGRJUHO DQG DVSLULQ DQG LQ  HSWL¿EDWLGH
ZDVXVHGGXULQJ33&,3UHGLODWDWLRQZDVSHUIRUPHGLQRIWKHFDVHVDQGWKURPEXVDVSLUDWLRQLQ
)LQDO7,0,JUDGHÀRZZDVREVHUYHGLQRISDWLHQWV,QRIFDVHVGLVWDOHPEROL]DWLRQ
ZDVREVHUYHG7KH0$&(LQKRVSLWDODWGD\VDQGDWPRQWKVZDVUHVSHFWLYHO\DQG
$QJLRJUDSKLFIROORZXSDWPRQWKVGHPRQVWUDWHGRIELQDU\UHVWHQRVLV&OLQLFDOO\GULYHQ7/5
ZDVSHUIRUPHGLQRISDWLHQWV
&RQFOXVLRQV%DVHGRQWKLVH[SHULHQFHWKH0*XDUG70VWHQWLPSODQWDWLRQLQ67(0,SDWLHQWVLVVDIH
DQGHIIHFWLYHSURYLGLQJSDUWLFXODUO\ORZ0$&(UDWHVDQGW\SLFDO5HVWHQRVLVYDOXH
7&7
,PPHGLDWH3HUFHQWDJH67VHJPHQW5HVROXWLRQLV3UHGLFWLYHRI&OLQLFDO2XWFRPHLQ3DWLHQWV
ZLWK$FXWH67HOHYDWLRQ0\RFDUGLDO,QIDUFWLRQ8QGHUJRLQJ3ULPDU\$QJLRSODVW\
0DULDQR$OEHUWDO)HUQDQGR&XUD*HUDUGR1DX/XFLR3DGLOOD-RUJH7KLHUHU$OIRQVLQD
&DQGLHOOR0DUFHOR7ULYL-RUJH%HODUGL
,QVWLWXWR&DUGLRYDVFXODUGH%XHQRV$LUHV%XHQRV$LUHV$UJHQWLQD
%DFNJURXQG 7KLV VWXG\ HYDOXDWHG LPPHGLDWH SHUFHQWDJH 67VHJPHQW UHVROXWLRQ 675 DV
SUHGLFWRURIFOLQLFDORXWFRPH LQSDWLHQWVZLWK67HOHYDWLRQP\RFDUGLDO LQIDUFWLRQ 67(0, WUHDWHG
ZLWKSHUFXWDQHRXVLQWHUYHQWLRQV3&,
0HWKRGVDQG5HVXOWV67(0,SDWLHQWVZKRXQGHUZHQW3&,ZHUHLQFOXGHGDVSDUWRIWKHDQDO\VLV
$OOSDWLHQWVXQGHUZHQWKRXU67VHJPHQWPRQLWRULQJ675ZDVGHULYHGDVIROORZVSHDN67HOHYDWLRQ
EHIRUH3&,ZDVFRPSDUHGZLWK67VHJPHQW OHYHOV LPPHGLDWHO\DIWHU WKH¿QDOFRQWUDVW LQMHFWLRQ LQ WKH
PRVWDEQRUPDOVLQJOHOHDGRIWKHVWDQGDUGOHDGHOHFWURFDUGLRJUDP52&FXUYHDQDO\VLVZDVSHUIRUPHG
WRLGHQWLI\WKHEHVWFXWRIIYDOXHIRU675IRUWKHSUHGLFWLRQRIVL[PRQWKPDMRUDGYHUVHFDUGLDFHYHQWV
0$&(GHDWKUHLQIDUFWLRQRUXUJHQWWDUJHWYHVVHOUHYDVFXODUL]DWLRQVHH¿JXUH3DWLHQWVZLWK675
KDGJUHDWHUULVNRI0$&(YVS 0XOWLYDULDWHORJLVWLFDQDO\VLVLGHQWL¿HGWKHSUHVHQFHRI
.LOOLSFODVV25&,S LQFUHDVLQJEDVHOLQHKHDUWUDWH25&,
S DQG67525&,S DVEHVWLQGHSHQGHQWSUHGLFWRUVRI0$&(2WKHU
YDULDEOHVVXFKDVDJHGLDEHWHVDQWHULRU67(0,ORFDWLRQEDVHOLQHRU¿QDO7,0,ÀRZRU675DW
DQGPLQXWHVZHUHQRW0$&(SUHGLFWRUV
&RQFOXVLRQV,Q67(0,SDWLHQWVXQGHUJRLQJ3&,WKHDVVHVVPHQWRILPPHGLDWH675HPHUJHVDVD
XVHIXOWRROIRUWKHSUHGLFWLRQRIFOLQLFDORXWFRPH
7&7
1HZ7KHUDSHXWLF$OJRULWKPV0D\(OLPLQDWH*HQGHU%LDV,Q7KH7UHDWPHQW2I67
(OHYDWLRQ0\RFDUGLDO,QIDUFWLRQ
'DQ7V\YLQH0RQLFD6DQFKH]5RVV0LFKDHO.DVSHU(GR.DOXVNL-DPHV0DKHU&KULVWLQH
*HUXOD:LOOLDP'RXJDQ'DYLG/DQJOH\0DUF.ODSKRO]
'LYLVLRQRI&DUGLRORJ\8QLYHUVLW\+RVSLWDODQG1HZ-HUVH\0HGLFDO6FKRRO80'1-
1HZDUN1HZDUN1-(068QLYHUVLW\+RVSLWDODQG1HZ-HUVH\0HGLFDO6FKRRO80'1-
1HZDUN1HZDUN1-(068QLYHUVLW\+RVSLWDODQG1HZ-HUVH\0HGLFDO6FKRRO80'1-
1HZDUN1HZDUN1-
%DFNJURXQG:RPHQ SUHVHQWLQJZLWK67 HOHYDWLRQP\RFDUGLDO LQIDUFWLRQV 67(0, DUH SURQH WR
WUHDWPHQWGHOD\DQGZRUVHRXWFRPHV'RRUWRLQWHUYHQWLRQWLPH',7DIIHFWVRXWFRPHLQSULPDU\
SHUFXWDQHRXVFRURQDU\LQWHUYHQWLRQ3&,DQGLVTXDOLW\LQGLFDWRUIRU67(0,WUHDWPHQW67$70,
1HWZRUN60,1HQDEOLQJDXWRPDWHGZLUHOHVV(.*WUDQVPLVVLRQIURPHPHUJHQF\PHGLFDOVHUYLFHV
(06WRWKHUHFHLYLQJFDUGLRORJ\SULPDU\3&,WHDPZDVVKRZQWRUHGXFH',75HSRUWHGLVWKH
LPSDFWRIWKH60,1RQHOLPLQDWLQJJHQGHUELDVLQSDWLHQWVZLWK67(0,
0HWKRGV7KH60,1WUDQVPLWWHGOHDG(.*IURP(06WRWKHFDUGLDFWHDPIDFLOLWDWLQJFDWKODE
DFWLYDWLRQDQGSDWLHQWWULDJHGLUHFWO\WRWKHFDWKODE&OLQLFDOGDWDZDVSURVSHFWLYHO\FROOHFWHGRQDOO
SULPDU\3&,VXEMHFWVFRPSDULQJ60,1WRFRQFXUUHQW1RQ60,1VXEMHFWVFRQWURO*HQGHUVSHFL¿F
DQDO\VLVZDVFRQGXFWHG
5HVXOWV)URP67(0,SDWLHQWV0DOHV)HPDOHVSUHVHQWHGYLDWKH60,1
DQGSDWLHQWV0DOH)HPDOHSUHVHQWHGRXWVLGHWKH60,1&OLQLFDODQGGHPRJUDSKLFJHQGHU
VSHFL¿FYDULDEOHVZHUHVLPLODUDPRQJERWKJURXSV60,1SDWLHQWVKDGVLJQL¿FDQWO\VKRUWHU',7
YVPLQXWHVSLQERWKUHJXODUKRXUVYVPS 
DQGRIIKRXUVYVPS $PRQJ60,1SDWLHQWV',7ZDVVLPLODU
EHWZHHQZRPHQDQGPHQYVS $PRQJQRQ60,1VXEMHFWVIHPDOHVKDGORQJHU
',7YVPLQXWHVS 7KHPHDQ',760,1UHODWHGVDYLQJZDVPDQGP
IRUIHPDOHVDQGPDOHVUHVSHFWLYHO\DQGZDVPRUHSURQRXQFHGLQ\RXQJDJHIHPDOHVWLPHVDYLQJ
YVPZLWKDW\SLFDOV\PSWRPV60,1IHPDOHVKDGORZHUSHDNWURSRQLQ,YV
QJPOS KLJKHUOHIWYHQWULFXODUHMHFWLRQIUDFWLRQVYVS 
&RQFOXVLRQV7KH601UHGXFHV',7 WLPHVDQG LPSURYHVSULPDU\3&, WLPHVDQG LQIDUFW VL]H LQ
IHPDOHV3XEOLFHGXFDWLRQDQG60,1OLNHORFDOQHWZRUNVFRXOGHOLPLQDWHJHQGHUELDVDQGIDYRUDEO\
DIIHFWSULPDU\3&,RXWFRPHV
7&7
,PSURYHPHQWVLQ7UHDWPHQWDQG%HWWHU2XWFRPHIRU1RQ676HJPHQW(OHYDWLRQ
0\RFDUGLDO,QIDUFW5HVXOWVIURP3/$&65HJLVWU\
/HFK3RORQVNL0DULXV]*DVLRU0DUHN*LHUORWND3DZHO%XV]PDQ:LWROG5X]\OOR-DFHN
'XELHO:DOGHPDU%DQDVLDN=ELJQLHZ.DODUXV0DULDQ=HPEDOD*U]HJRU]2SROVNL
6LOHVLDQ&HQWUHIRU+HDUW'LVHDVHV=DEU]H3RODQG0HGLFDO8QLYHUVLW\RI6LOHVLD
.DWRZLFH3RODQG,QVWLWXWHRI&DUGLRORJ\:DUVDZ3RODQG&ROOHJLXP0HGLFXP8-.UDNRZ
3RODQG&HQWUHIRU+HDUW'LVHDVHVWK0LOLWDU\+RVSLWDO:URFODZ3RODQG0HGLFDO
8QLYHUVLW\:DUVDZ3RODQG
0DQDJHPHQW RI SDWLHQWV ZLWK QRQ67VHJPHQW HOHYDWLRQ P\RFDUGLDO LQIDUFWLRQ 167(0, GLIIHU
EHWZHHQ FRXQWULHV DQG D JDS VWLOO H[LVWV EHWZHHQ JXLGHOLQHV DQG FXUUHQW FOLQLFDO SUDFWLFH 7KHVH
GLIIHUHQFHVDUHDOVRREVHUYHGZLWKWLPH7KHUHIRUHZHDQDO\]HGFRQWLQXRXVWUHQGVLQWUHDWPHQWDQG
RXWFRPHRI167(0,SDWLHQWVLQ3RODQG
0HWKRGV)URPWRDWRWDOQXPEHURISDWLHQWVZLWK167(0,IURPKRVSLWDOVLQ
3RODQGZHUHLQFOXGHGLQWRSURVSHFWLYH3ROLVK5HJLVWU\RI$FXWH&RURQDU\6\QGURPH3/$&6/DWH
RXWFRPHDQGPRUWDOLW\ZDVREWDLQHGIURPWKHFHQWUDOFLWL]HQVGDWDEDVH
5HVXOWVWDEOH0HDQDJHRIWKHSDWLHQWVKDVQRWFKDQJHGGXULQJ\HDUVZKLOHWKHQXPEHURISDWLHQWV
ZLWK SUHYLRXV P\RFDUGLDO LQIDUFW KDV GHFOLQHG 6LJQL¿FDQW LQFUHDVH ZDV REVHUYHG LQ SHUFHQWDJH
RI 167(0, SDWLHQWV UHFHLYLQJ JXLGHOLQHV¶ UHFRPPHQGHG WUHDWPHQW ERWK SKDUPDFRORJLFDO DQG
LQYDVLYH0HGLDQOHQJWKRIVWD\ZDVVLJQL¿FDQWO\VKRUWHULQFRPSDUHGWRZKLOHWKHUDWH
RIUHYDVFXODUL]DWLRQLQFOXGLQJ3&,DQG&$%*UDLVHGVLJQL¿FDQWO\GXULQJWKH WLPH,QUHVXOWHDUO\
DVZHOODVPRQWKPRUWDOLW\VLJQL¿FDQWO\GHFUHDVHGLQWKHVXEVHTXHQW\HDUVKRZHYHUZHREVHUYHG
VLJQL¿FDQWLQFUHDVHRIDUDWHRIWKHPDMRUEOHHGLQJFRPSOLFDWLRQVGXULQJLQGH[KRVSLWDOL]DWLRQ
7DEOH
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      3YDOXH
0HDQDJH\HDUV      
3ULRUP\RFDUGLDOLQIDUFWLRQ      
&ORSLGRJUHO      
%HWDEORFNHU      
6WDWLQ      
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,QYDVLYHVWUDWHJ\      
$QJLRSODVW\3&,      
%\SDVVVXUJHU\&$%*      
0HGLDQWLPHWRGLVFKDUJHGD\V      
,QKRVSLWDOPDMRUEOHHGLQJ      
,QKRVSLWDOUHLQIDUFWLRQ      
,QKRVSLWDOPRUWDOLW\      
GD\PRUWDOLW\      
PRQWKPRUWDOLW\      
&RQFOXVLRQ ,QFUHDVH LQDGKHUHQFH WR WKHJXLGHOLQHV OHDGV WRGHFUHDVH LQVKRUWDQGPLGWHUP
PRUWDOLW\LQ167(0,DWWKHFRVWRIKLJKHUULVNRIEOHHGLQJ
